In organizing the discussion two major purposes for using MDS will be considered: configural verification and dimensional identification. In configural verification the investigator examines the fit between proximity data and prior expectations about the nature of the stimulus configuration. To exemplify this approach, the focus will be on the Figure 1 . Although Roe (1956; Roe & ~hs9 1969) hypothesized an overall circular ordering, the internal relationships among the interest fields were never specified. Holland's hexagonal model, on the other hand, defines the internal relationships among the interest types such that the distances between the types are &dquo;inversely proportional to the theoretical relationships between them&dquo; (Holland, 1973, p.5 (Feldman & Meir, 1976; Meir, 1973; Meir et al., 1975; Meir & Ben-Yehuda, 1976) . Gati (1979) reported that expectations based on (Davison, 1983; MacG~lla~~9 1974; Shepard, 1972) and cluster analysis (Kruskal, 1977; Sattath & Tversky, 1977 (1980) have examined, with the TORSCA-9 scaling program, six of the same data sets found in Prediger (1982). Visual As is illustrated in Table 2 , the bulk of the research in the area of occupational perceptions has been conducted by only a small number of investigators. The most systematic work has been conducted by Reeb (1959 Reeb ( , 1971 Reeb ( , 1974 Reeb ( , 1979 (Wish, l7eutsch9 & Biener, 1972). Coxon and Jones (1974a, 1978) and Shubsachs and (1978, 1979a, 1979b 
relationship between multidimensional scaling and alternative data analytic methods, and the selection of occupational stimuli&mdash;are discussed. A number of developing areas for the application of multidimensional scaling are identified.
Multidimensional scaling (MDS) refers to a class of techniques that are used to investigate the structure underlying data. More specifically, the technique organizes proximity data by portraying the similarities among a set of objects as spatial relationships. Although MDS techniques have a wide range of potential applications, the purpose of the present discussion is to summarize and to evaluate the use of these techniques in vocational research.
It is not unusual for a considerable period of time to elapse between the introduction of a new statistical method and its application to substantive issues in a scientific discipline. Although the algorithms for metric (Torgerson, 1952 (Torgerson, , 1958 (Gottfredson, 1982 ; Holcomb & Anderson, 1977 ) that identified vocational interests as the dominant research area in vocational psychology. Vocational perceptions, the other area characterized by programmatic MDS applications, is also treated at length.
I
In organizing the discussion two major purposes for using MDS will be considered: configural verification and dimensional identification. In configural verification the investigator examines the fit between proximity data and prior expectations about the nature of the stimulus configuration. To exemplify this approach, the focus will be on the 1 The specific studies reviewed herein were assembled by identifying a number of major outlets for vocational research and applications of MDS. These sources included, but were not limited to, the Journal of Vocational Behavior, Applied Psy-492 structure-of-interest models and the use of factorial and hierarchical methods as alternative data analytic methods for configural verification. Next, dimensional applications of 1~~~ in the occupational perceptions area will be discussed. The purpose of dimensional applications it to identify the attributes that individuals attend to in responding to a class of stimuli. The ~~d~r~~l~~~~a-ledged use of MDS in this area has important implications for the understanding of vocational behavior. Using the research on occupational perceptions as an example, the sampling of occupational titles will be discussed.
Finally, a number of promising applications of MDS will be discussed. Although only limited work has been accomplished in these areas to date, the discussion will identify directions for future research and applications of MDS.
Configural iTerifieation Vocational Interests
Past and current research on vocational interests has focused almost exclusively on their measurement, classification, and structure. Furthermore, much of what is reliably known about the structure and classification of vocational interests is based on factor analytic methods (Dawis, 1980 ). Roe's (1956) and Holland's (1973) , these Figure 1 . Although Roe (1956; Roe & ~hs9 1969) hypothesized an overall circular ordering, the internal relationships among the interest fields were never specified. Holland's hexagonal model, on the other hand, defines the internal relationships among the interest types such that the distances between the types are &dquo;inversely proportional to the theoretical relationships between them&dquo; (Holland, 1973, p.5 As a result of the apparent similarity of Holland's s and Roe's models, Holland (1976) and Lunneborg (1975) (Feldman & Meir, 1976; I~~i~9 1973; Meir, Bar, Lahav, & Shalhevet, 1975; Meir & Lingoes, 1965) .
In one of the first applications of MDS to interest data, Meir (1973) Meir and Ben-Yehuda ( 1976) reported a two-dimensional horseshoe-shaped configuration of RISACE with the l~-I9 S-A, and C-E scale points clustering together for a combined sample of male and female ninth-grade students. Feldman and Meir's (1976) finding that the Holland model for females was IRAESC or IRASEC
was not confirmed in a study with American subjects (Rounds, Davison, & Dawis, 1979) . Using TORSCA-9 nonmetric scaling (Young & Torgerson, 1967) , (Feldman & Meir, 1976; Meir, 1973; Meir et al., 1975; Meir & Ben-Yehuda, 1976) provides no sup-494 Holland (1979) (Gati, 1979; Meir & BenYehuda, 1976) . Gati (1979) reported that expectations based on The aforementioned less than perfect relationship between interest theory and data led Gati (1979, 9 1982) to propose that a hierarchical model fits the empirical interrelationships between interest fields more adequately than the circular or hexagonal models. It is important to note that Gati's (1979) initial claims for a hierarchical model were based on the comparison of MDS or factor analytic solutions to hierarchical cluster solutions. C~~.ti's (1982) most recent claims for a hierarchical model as a better representation of the Holland and Roe data are based on a direct (raw proximity data) comparison of the distances between interest fields.
Gati has buttressed his conclusion with arguments that the hierarchical approach offers a more appropriate framework for studying the process of occupational choice and career development. Tversky and Gati (1978) have also questioned the viability of distance measures for psychological similarity (see Krumhansi, 1978 , for a response).
The following discussion will examine only (Davison, 1983; MacG~lla~~9 1974; Shepard, 1972) and cluster analysis (Kruskal, 1977; Sattath & Tversky, 1977; Shepard & Arabie, 1979) (Luxenberg & ~~~r~~9 1982; Zevon, Luxenberg, & Rounds, 1983) .
/f!'~fy of the methods. Two specific data analytic methods used in the interest area employ principal component analyses to study the relationships among interest scales. The principal components method used to provide initial support for Holland's circular arrangement of interest fields (e.g., Cole, 1973; Cole, '~Ihit~ey9 & Holland, 1971 ; Lunneborg & Lunneborg, 1975 ) was a configural analysis or ''analysis of spatial configuration&dquo; (Cole & Cole, 1970 (1980) have examined, with the TORSCA-9 scaling program, six of the same data sets found in Prediger (1982) . Visual Gonyea & Lunneborg, 1963) and the MDS literature, research on how individuals perceive occupations has primarily focused on perceptions of job incumbents (e.g., Dipboye & Anderson, 1961) or has equated occupational perceptions with responses to interest inventories (e.g., Edwards, Nafziger, & Holland, 1974 As is illustrated in Table 2 , the bulk of the research in the area of occupational perceptions has been conducted by only a small number of investigators. The most systematic work has been conducted by Reeb (1959 Reeb ( , 1971 Reeb ( , 1974 Reeb ( , 1979 (Burton, 1972, p. 59 (Wish, l7eutsch9 & Biener, 1972) . Coxon and Jones (1974a, 1978) and Shubsachs and Davison (1979) Coxon and Jones (1978 , 1979a , 1979b Perceptions vs. clc~s,~~f'acc~ta&reg;~a systems. Siess and Rogers (1974) and Reeb (1979) investigated the degree to which the perceived similarity of occupations corresponded to occupational classification systems. These studies are examples of investigations that are concerned with both the identification of the dimensions underlying occupational perceptions (dimensional approach) and the arrangement of occupations in N-dimensional space (configural approach). Siess and Rogers (1974) compared judged similarities made by college freshmen to Roe' (1956) Torgerson's (19529 1958) algorithm to direct similarity judgments provided support for the relative homogeneity of judgments with fields and no support for their postulated circular order. Reeb (1979) compared direct suitability judgments on 15 occupations made by 101 male and female Israeli students to Roe's (1956 ), Holland's (1973) , and Flanagan, Shaycoff, Richards, & Claudy's (1971) occupational classifications and to four academic areas. Since the occupations were selected to correspond with the occupations of the students in the four academic areas, it is not surprising that the normetric scaling procedure yielded a two-dimensional configuration with occupations grouping into four clusters corresponding to the four academic areas. The comparisons of male and female occupational configurations were accomplished by rotation to best fit of the female stimulus coordinates to the male target matrix. Visual inspection revealed minor variations in location of the occupations for the female and male students. Reeb (1979) also reported a nonmetric internal analysis of the student' rank-ordered occupational preferences. The K4DPREF procedure (~~r~°&reg; 11~ 1972; Chang & Carroll, 1974) yielded common stimulus space configurations for each se~c9 which were rotated for comparison with the occupational similarity solutions. The fields previously found from the similarity judgments remain largely intact on the preference maps; however, the relative locations of the fields and the location of the occupations with each field changed for the male and female students . (1959, 1971) Burton (1972) are necessary (see Rosenberg & Kim, 1975 Labor, 1977) .
Several studies have attempted to define the occupational domain by simply asking subjects to list occupations. Burton (1972) , using a free recall task, reported that subjects listed only high prestige and creative occupations. Reeb (1974) (Shubsachs ~z .
Research on vocational maturity (~'~esY~~°~c~~~9 1983) and cognitive complexity (~~a~s~9 Reed, & Winer, 1979) A second study (Krau, 1982) (Ben-Porat, 1978 Katz & l~~ar~e~9 1977 . In an exploratory study, Ben-Porat (1978) (Carroll & Arabie, 1980; Davison, 1983 Dyer and Parker (1975) survey and asked the subjects to rate eight hypothesized attributes for each of the 21 work outcomes.
Using the individual differences weighted Euclidian model incorporated in the ALSCAL program (Takane, Young, & de Leeuw, 1977) , the authors determined the dimensionality by correlating the stimulus coordinates of the similarity spaces with the likelihood spaces. The cross-correlations that best met the requirements for convergent and divergent validity indicated a three-dimensional solution for both the likelihood and similarity data. Aranya (1979) . This investigation examined the intercorrelations among importance ratings of 14 work outcomes made by 800 salesmen and 1,800 repairmen using the SSA-1 program. A twodimensional solution was derived separately for the salesmen and repairmen occupational groups; the COAs were .14 and .15, respectively. Neighborhood interpretations supported several different a priori ~°&reg;upin~s-intrir~sic/extri~sic, Maslow's need hierarchy, and Alderfer's existence and relatedness needs-an eloquent demonstration of the pitfalls of visual interpretation.
These developing applications are not meant to be an exhaustive representation of multidimensional scaling applications in vocational research.
Indeed, a number of additional applications are evident in the literature, including the areas of occupational reinforcers (Rounds, Shubsachs, Dawis, & Lofquist, 1978) , perceptions of vocational counseling roles (Brook, 1979) , potential work mobility (Aranya, Jacobson, 81 Shye, 1976) , design of work environments (Kenny & Canter, 1981) , job analysis and classification (Brown, 1967; Sackett, Cornelius & Carron, 1981; Smith & Siegel, 1967) , and career preferences (Soutar & Clarke, 1983) . The diversity of these applications bodes well for the future of multidimensional scaling in vocational psychology research.
